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Abstract
Objectives—The purpose of this study was to evaluate the prevalence of cancer-related
behavioral risk factors among female cancer survivors, relative to women without a previous
diagnosis of cancer.

Methods—In a large cohort of 19,948 women presenting for screening mammography,
questionnaires on health behaviors were administered.

Results—18,510 had detailed history on health behaviors and previous cancer history. Overall
2,713 (14.7%) reported a previous cancer history. We found statistically significant results
indicating cancer survivors were less likely than those with no cancer history to: report their
overall health as “excellent” (13.6% vs. 21.5%), to engage in moderate or strenuous exercise
(56.5% vs. 63.3%), and to use complementary and alternative medicine (CAM) (57.4% vs.
60.2%). Conversely, cancer survivors were more likely to be current smokers (6.3% vs. 5.5%) rate
their overall health as “poor” (15.8% vs. 9.1%), and to report more weight gain over time. Among
cancer survivors, differences also emerged by type of primary cancer. For example, cervical
cancer survivors (n=370) were most likely to report being current smokers (15.7%) and regular
alcohol users (71.7%) compared to other survivors. Ovarian (n=185) and uterine (n=262) cancer
survivors most frequently reported being obese (41% and 34.4% respectively). Cervical cancer
survivors reported the largest weight gain (4.9 lbs at 5 yrs and 13.4 lbs at 10 yrs).

Conclusions—These results suggest opportunities for tailored behavioral health risk factor
interventions for specific populations of cancer survivors.

Introduction
As the population of cancer survivors increases, the importance of health status and quality
of life of cancer survivors becomes even more crucial. Approximately 10.5 million people in
the U.S. have been diagnosed with cancer at some point in their life, and approximately
1,444,000 new cancers are diagnosed annually.1 Health behaviors are important for the
general population and for cancer survivors. For example, of the 559,650 cancer deaths in
2006, approximately one third were attributable to tobacco use, and an additional one third
attributable to poor diet, physical inactivity, and obesity.1 It has been proposed that over half
of all cancers in the U.S. could be prevented if population-wide measures were implemented
to promote lifestyle changes including, reducing tobacco use, increasing physical activity,
controlling weight and improving diet. 2
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Due to progress in the diagnosis and treatment of cancer, there is a growing population of
cancer survivors, and this number is expected to grow as the US population continues to age.
Unfortunately, several studies have demonstrated that cancer survivors are not as healthy as
the general population.3–5 In addition to long-term and late effects of cancer and its
treatment, more than 10% of all new primary cancers diagnosed each year are diagnosed in
cancer survivors. Finally, cancer survivors face increased risk for other health problems such
as weight gain, diabetes and osteoporosis. A number of recent studies have evaluated health
behaviors (physical activity, tobacco use, diet, etc.) among cancer survivors.6,7 In general,
survivors demonstrate similar rates of smoking, inactivity, inadequate diet and obesity to
those in the general population, although in some reports cancer survivors report worse
health behaviors.3,8,9

To date, much of the research on the effects of behavioral risk factors among cancer
survivors has focused exclusively on cigarette smoking, with many studies showing higher
incidences of cancer recurrence,10 subsequent primary cancers,11–13 and reduced survival
time in smokers. Alcohol use has shown similar findings in cancer survivors with findings
indicating linkages between alcohol intake and increased risk for primary tumors13 and
reduced survival time. 14, 15 Studies of obesity and diet have linked obesity with increased
incidence of new cancers, recurrence, and reduced survival time.14, 16–18 Information
regarding the prevalence of other health behaviors in cancer survivors is limited, and
findings are mixed. 7,9 Thus, there is considerable need for additional studies to document
the prevalence of cancer-related behavioral risk factors in a diverse sample of cancer
survivors.

Therefore, the primary aim of this study was to evaluate the prevalence of cancer-related
behavioral risk factors (e.g. smoking status, alcohol use, physical activity, BMI) among
cancer survivors, relative to peers presenting for screening mammography without a
previous diagnosis of cancer in a sample of women presenting for mammography.
Additionally, health behaviors were compared amongst survivors with various primary
tumor types.

Methods
A total of 19,948 women ages 35 and older presenting for screening mammography were
enrolled into a mammography cohort study to evaluate new image-based risk factors for
breast cancer. They were given a self-administered questionnaire to assess their health
behaviors and previous cancer history. Of these women, 18,510 (15797 no cancer history,
2713 cancer survivors) completed the full version of the questionnaire which ascertained
health behaviors. Patients reported a prior history of cancer in response to the question
“Have you ever been diagnosed with any of the following cancers?” A range was provided
for age of prior cancer which did not allow for a precise measure of time since diagnosis.
Participants were categorized by primary tumor type for single primary cancers, and placed
into a group of “multiple” if they reported more than one type of cancer.

Health behaviors examined included: smoking (“Have you ever smoked cigarettes on a
regular basis [that is, more than 100 cigarettes in your entire life]?”, “On average, how many
cigarettes do/did you smoke per day?” and “Do you currently smoke?”), alcohol (“Over the
last year, on average, how often did you drink?”), physical activity (“Considering a 7-day
period, how many times on average do you do the following kinds of exercise for more than
15 minutes during your free time?” [options include strenuous, moderate, and mild exercise
with examples]), weight (“What is your current weight?”, “What was your weight 5 years
ago?” and “What was your weight 10 years ago?”), complementary and alternative medicine
(CAM) use (“In the past year, have you used any of these treatments or techniques?”
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[options included various vitamins, supplements, herbs, treatments and techniques],
mammography screening (“About how many times in the past 10 years have you had a
mammogram?” and “Do you have regular mammograms? [if yes] How often?”), and overall
health rating (“On average, how would you describe your health during the last year?”).

Statistics
Results are summarized as frequency and percent or mean and standard deviation of health
behaviors by cancer survivor status (yes/no) and by primary cancer type among survivors.
Simple unadjusted differences between those with and without cancer history were tested by
Pearson chi-square test or two-sample t-test, as appropriate. In order to account for age
differences between those with and without cancer history, generalized linear models were
fit including age category as a covariate. Patients with a history of cancer were then divided
into groups according to primary tumor location. Differences in patient characteristics
between primary tumor type groups were also tested within the generalized linear model
framework. Analyses were done both with and without age group as a covariate in the
model.

Results
Overall, the mean age of the sample was 58±12 (range 35–96) years, mean BMI was 27±6
kg/m2 (classified as “overweight”), and 74% of the women had some level of education
beyond high school. When comparing the survivors to the noncancer controls, survivors had
a higher mean age (62±12 vs. 57±12 years), the same mean BMI (27±6 kg/m2), and a higher
percentage of women with education beyond high school (74% vs. 70.1%). Both unadjusted
and adjusted analyses are presented to account for possible confounding effects of age (See
Table 1). It should also be noted that any mention of significance in our study results refers
to statistical significance.

Regular Mammography Screening
In this sample already presenting for screening mammography, cancer survivors reported
engaging in regular mammography more frequently than those with no cancer history
(91.1% vs. 86.3%). When considering age, cancer survivors and those with no cancer
history had similar rates in those over age 50, however, younger (age 30–49) cancer
survivors reported regular mammography more frequently (80.2%) than those with no
cancer history (74.3%).

Smoking
Compared to those with no previous cancer history, a smaller proportion of cancer survivors
report being “never smokers” (59% vs. 63.7% noncancer group). A larger proportion of
survivors report being former smokers (34.6% vs. 30.4%). Rates for current smokers (6.3 %
survivors vs. 5.9% non cancer controls) were similar. However, results differed by age as
those over 65 years had similar rates of smoking whether or not they had a previous cancer
but those aged 30–49 had greater rates of current smokers (13%) among survivors compared
to those with no previous cancer (8.5%).

Alcohol
Cancer survivors were less likely than those with no cancer history to use alcohol monthly
or greater (66.9% vs. 71.4%). Younger cancer survivors (30–49) were the most frequent
regular alcohol drinkers (79.2%), with “regular” use being defined on the questionnaire as
having at least 1 drink per month. Older participants (65+), both cancer survivors and those
reporting no cancer history, were less likely to use alcohol (41% of those 65+ report never
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using vs. 24.5% of those 30–49 report never using). Younger participants (30–49) were
more likely to drink alcohol regularly (78.5%) relative to older (65+) participants (61.5%).

Physical Activity
Cancer survivors were less likely than those with no cancer history to engage in strenuous
exercise (14.7% vs. 20.9%), which included “activities that caused the heart to beat rapidly
such as running or jogging.” Relative to the youngest participants (30–49), older participants
(65+) were more likely to engage in mild exercise (42.5%) (vs. 39.3% moderate or 7%
strenuous). Mild exercise was defined as “minimal effort activities such as easy walking or
playing golf.” Moderate exercise included “not exhausting activities such as fast walking or
easy swimming.”

Weight status
BMI did not differ by cancer survivor status. However, cancer survivors reported less weight
gain than the noncancer group in the last five years (1.3 lbs vs. 2.5 lbs) and 10 years (7.7 lbs
vs. 9.6 lbs). The BMI categories remained similar after accounting for age. However, the
mean weight gain across 5 and 10 years was largest for the younger respondents (5 lbs after
5 years; 13 lbs after 10 yrs), whereas those >65 years reported weight loss after 5 years.
Relative to the youngest participants (30–49) older participants (65+) were more likely to be
overweight (35.8% vs. 27.4% in 30–49), report weight loss across 5 years (0.5 lb loss vs. 4.8
lb gain in 30–49), and older participants reported the least weight gain over 10 years (3.8
lbs; 65+) relative to the youngest participants (13.4 lbs; 30–49 yrs).

CAM Usage
Compared to those without a history of cancer, cancer survivors were more likely to use
more than three vitamins (33% vs. 28%). Older participants (65+) were also less likely to
use complementary and alternative medicine (49% vs. 65% in those 30–49). Relative to the
youngest participants (30–49) older participants (65+) were more likely to use 3+ vitamins
(37.9% vs. 17.8%),

Perceived Overall Health
Cancer survivors were less likely than those with no cancer history to report their overall
health as “excellent” (13.6% vs. 21.5%). Consistent with those findings, those who reported
a cancer history were more likely to rate their overall health as “poor” (15.8% vs. 9.1%).
Younger participants (30–49), regardless of cancer history were more likely to rate their
overall health as “excellent” (22.7%) than older (65+) participants (11.25%). The oldest
cancer survivors (65+) were the least likely to rate their health as “excellent” (8.9%).

Primary Tumor Location
When comparing specific cancer types, cervical cancer survivors (n=370) were unique in
their health behaviors. Cervical cancer survivors had one of the highest percentages of those
who did not have regular mammography screening (11.2%). Cervical cancer survivors
reported the highest rate of current smoking, almost double of that reported by all other
cancer survivors (15.7%). Additionally, cervical cancer survivors had the highest percentage
using 4+ caffeine drinks daily (23.4%), regular alcohol use (71.1%), being overweight
(31.2%) or obese (33.6%), and reported gaining the most weight (4.9 lbs at 5 yrs and 13.4
lbs at 10 yrs). Despite these health risks, cervical cancer survivors also had the highest
percentage of those who rated their own health as “excellent” (15.8%), and were least likely
than other survivors to rate health as “poor” (14.4%).
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When compared to the noncancer group, cervical cancer survivors had higher percentages of
current smokers (15.7% vs. 5.9%), women reporting 4+ caffeine drinks daily (23.4% vs.
17.9%), and obesity (33.6% vs. 27.7%), but a similar percentage of regular alcohol use
(71.7% vs. 71.4%).

Compared to other cancer groups, lung cancer survivors (n=88) had the second highest
frequency of those who engage in regular mammography (93.2%). Lung cancer survivors
reported the second highest rates of current smoking (8%), and the largest percentage of
former smokers (65%). Lung cancer survivors reported the highest percentage of drinking
alcohol daily (17%), engaging in mild exercise (48.2%) – almost no strenuous exercise
(3.5%), and the largest proportion of those who reported their height and weight, which
classified their calculated BMI in the “normal” range (47.7%). Additionally, lung cancer
survivors frequently rated their health as “poor” (29.1%), second only to leukemia survivors.

When compared to the noncancer group, lung cancer survivors had higher percentages of
women who engage in regular mammography (93.2% vs. 86.3%), current smokers (8% vs.
5.9%), and more than double the amount of former smokers (65% vs. 30.4%).

When compared to other survivors, leukemia survivors (n=39) most frequently reported
engaging in regular mammography screening (94.9%). The highest rates of “never smokers”
were leukemia (75.9%) and lymphoma (69%) survivors. Leukemia survivors frequently
reported having a normal weight (43.6%). Leukemia survivors most frequently rated their
health as “poor” (31.6%).

Compared to the noncancer group, leukemia survivors had more women that engage in
regular mammography, (94.9% vs. 86.3%), more “never smokers” (75.9% vs. 63.7%), and a
higher percentage of those having a normal weight (43.6% vs. 38.8%).

Melanoma (n=306) survivors were most likely to rate their overall health as “excellent”
(15.4%). (21.5% of the noncancer controls rated their health as “excellent”.) Uterine cancer
survivors (n=262) reported most frequently using CAM (58.5%). Ovarian and uterine cancer
survivors most frequently reported a height and weight classifying them as obese by their
calculated BMI (41% and 34.4% respectively). (The noncancer group had 27.7% that were
classified as obese.)

Discussion
As the population of cancer survivors continues to increase in this country, gaining a better
understanding of their health behaviors can help improve both their health status and their
quality of life.19 Despite the depth of knowledge that has lead to the estimation that more
than half of cancer deaths in the US are caused by health behaviors such as smoking (30%),
poor dietary choices and obesity (25%–30%), and physical inactivity,1 very little knowledge
has been obtained about these health behaviors in cancer survivors.

In this self-report survey of a large sample of women presenting for screening
mammography, several differences in health behaviors were found between cancer survivors
and those without a previous cancer history, and between primary tumor location amongst
cancer survivors. When interpreting these results, it is important to remember that this study
sample was already motivated to present for screening mammography and may therefore be
a select population with respect to healthier lifestyles. In addition, there is a possibility that
some women in the cancer group might have already improved their risk behaviors from
where they were before diagnosis. If the women were interviewed prior to diagnosis, we
might have observed even riskier behaviors. It should also be noted that women with breast
cancer were not included as the purpose of the larger study was to evaluate whether these
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cancer-related behavioral risk factors were related to incidence of first primary breast
cancer. Thus, our sample is likely not representative of all female cancer survivors.

According to 2005 National Health Interview Survey data, approximately 67% of women 40
years of age and older are presenting for screening mammography.20 In that study, higher
rates of mammography were observed in women who were white, saw a general physician
or gynecologist in the past 12 months, do not have a disability, aged 50–64, and have more
education.20 Consistent with these findings, women who present regularly for
mammography screening are known to have a higher education level, family history of
breast cancer, prior breast biopsy, annual income >35k, and receive regular care from a
gynecologist.21 However, these findings are relevant to clinical providers, as this is the
sample accessible to clinicians, and mammography may represent a “teachable moment” for
behavior changes. As defined in many applications of cancer care, “teachable moment”
refers to a specific opportunity, such as at the time of cancer diagnosis or during medical
appointments, when an individual can be motivated to adopt healthy behaviors. The
individual might experience strong emotions when they perceive that their health is at risk,
prompting them to be more open to making positive life changes22.

Although some providers may assume cancer survivors have improved their health
behaviors, data from representative population samples, as well as our mammography
cohort, suggest this is not true. When cancer survivors present for medical appointments,
such as screening mammography, this may represent what has been referred to as a
“teachable moment” and an opportunity for providers to educate cancer survivors, and
evaluate health behaviors contributing to higher cancer risks.

Strengths of our investigation include a large sample, allowing us to compare those with a
previous cancer history and those without a previous cancer history, as well as those in
various primary tumor type groups, and age-adjusted rates. We also tested our data for
interactions between age and group and we found no interactions for any of our variables of
interest.

Health Behaviors and Cancer Survivorship
Regular Mammography Screening—In a sample presenting for screening
mammography, we expect rates of reported regular mammography screening to be
unusually high. We did find differences in rates between cancer survivors and those with no
cancer history, and when comparing rates in age groups, differences emerged only in the
young participants. Healthcare professionals and survivors alike have suggested that the
cancer experience provides a “teachable moment” where a cancer survivor may be
motivated to assess and change behaviors to promote a healthy lifestyle and prevent
recurrence,6,23 and it is possible that a “teachable moment” has impacted rates of screening
mammography for young cancer survivors.

Smoking Status—The current smoking rate found in this study among survivors (6.3%)
is much lower compared to the prevalence rates other investigators have found of smoking
at approximately 20% in cancer survivors,4 with higher rates in younger cancer survivors.8

In a population based investigation,8 cancer survivors were similar to controls with respect
to smoking status (20.2% survivors currently smoking, 23.6% non cancers currently
smoking), but they found younger survivors (18–40) were at greater risk for continued
smoking. We found similar results in that young survivors (age 30–49) were the most likely
(13% vs. 8.5% in young noncancer controls vs 3% of older [65+] survivors) to be current
smokers.
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Alcohol Usage—Our prevalence of 14.8% of daily alcohol usage among survivors over
age 65 is similar to results from Bellizi and colleagues8 who reported that 20% of survivors
>65 years reported daily alcohol use, similar to those without a cancer history (18%), which
can raise concern for substance issues in this age cohort. We also found that survivors were
slightly less likely to report regular alcohol use (66.9% vs. 71.4% in noncancer controls).
Additionally, young cancer survivors (age 30–49) were most likely to report regular alcohol
use (79.2%) relative to age groups in both survivors and those with no cancer history.

Physical Activity Level—The American Cancer Society and Healthy People 2010
recommend that adults achieve at least 30 minutes of physical activity most days of the
week. Belizzi and colleagues8 found that only 29% of cancer survivors met the
recommended physical activity guidelines. In another study5 only 10% identified physical
activity as a cancer prevention behavior. Physical activity has been shown to improve cancer
survivors’ QOL,19,24–26 fatigue,25,26 cancer risk27 and prognosis,28 leading us to believe
that more work needs to be done to increase rates of adherence to physical activity
guidelines so that cancer survivors see these benefits.

Coups and Ostroff9 reported in their nationally representative sample that rates of physical
inactivity for cancer survivors and non-cancer controls did not differ by age group, except in
40–64 year olds in which physical inactivity was higher for cancer survivors (74.8%) than
non-cancer controls. They also found the age-stratified prevalence of being overweight was
comparable for cancer survivors and non-cancer controls. Among cancer survivors,
prevalence of being overweight was highest among those aged 40–64 (67.6%).

We found that cancer survivors were not more likely to report engagement in physical
activity than those with no cancer history. When rating type of physical activity, cancer
survivors were less likely than the noncancer controls to engage in moderate (41.8% vs.
42.4%) and strenuous (14.7% vs. 20.9%) physical activity, but more likely to engage in mild
physical activity (33.5% vs. 28.1%). Survivors were also more likely to report no physical
activity (10% vs 8.6%), even after controlling for age. Given the numerous benefits of
physical activity for the cancer survivor, assessing physical activity level and then providing
counseling when indicated may help improve the overall health of cancer survivors.

Weight Classification—Being overweight is associated with a number of cancers and
other chronic illnesses. Obesity may also contribute to recurrence rates and poorer prognosis
in breast, prostate, and colon cancer survivors.29,30 Obese women have an increased relative
risk of endometrial cancer 2.9–10.0 fold greater than normal weight women.31 However, in
Mayer and colleagues 2007 study5 of approximately 600 survivors and 2,000 population
controls, over half of respondents were overweight or obese in both groups, and only 2%
identified losing weight as a cancer prevention behavior. While we did not find that cancer
survivors were more likely to be obese, we did find that cancer survivors reported greater
weight gain across 5-and 10-year periods. This finding highlights the importance of
assessing weight classification and providing counseling for weight gain prevention when
needed.

CAM—Similar to other investigators more than half of our sample endorsed some form of
CAM usage. It is important for medical providers to ask about CAM usage as CAM
therapies can both beneficially and adversely affect cancer survivors. Several vitamins and
supplements are contraindicated for patients in cancer treatment since they interact with
prescribed medications (e.g. Tamoxifen). With reports of up to 80% of cancer patients
utilizing some form of CAM therapy,32 it is important for providers to comfortably query
patients, and to understand how the survivors’ CAM usage affects their health status. In this
sample, 80.4% of survivors and 60.2% of those with no cancer history reported taking
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vitamins. 32.6% of survivors reported using more than 3 vitamins. Although cancer
survivors were less likely than those who reported no cancer history to use complementary
and alternative medicine (CAM) (57.4% vs. 60.2%), the frequency of both vitamin and
CAM use remains high, further highlighting the need to better understand the effects,
mechanisms, side effects, drug interactions, and contraindications of CAM therapies.

Primary Tumor Type and Health Behaviors—While the impact of tumor type on type
of screening, treatment and mortality has been widely investigated, how tumor type may
impact health behaviors is not well understood. In this survey cervical cancer survivors
reported having very unhealthy lifestyles. This is not surprising since others have found that
women with cervical and endometrial cancers report much higher rates of smoking than
those with any other cancer diagnosis.5 Coups and Ostroff9 reported higher rates of current
smokers in cervical cancer (46%) and uterine cancers (29%) than all other cancers, and
relative to controls. Similarly, in this sample, cervical cancer survivors reported higher rates
(double) of smoking, regular alcohol use, and weight gain than all other survivors

In a population based investigation,8 cancer survivors were similar to controls with respect
to their alcohol consumption. However, among survivors, Bellizi and colleagues8 also
reported a higher proportion of moderate-heavy alcohol use in prostate, lung, larynx, and
pharynx survivors. In this sample, although cervical cancer survivors most frequently
reported “regular” alcohol use (71.1%), lung cancer survivors most frequently reported daily
alcohol use (17%).

In Bellizi’s study,8 a higher proportion of survivors were likely to meet recommended levels
of physical activity than noncancer controls, and among the female survivors, the
gynecologic cancers had higher rates of physical activity. We found different types of
physical activity among the different survivors. Cervical (18.8%) and melanoma (17.1%)
patients reported more strenuous exercise. Lung (48%), ovarian (39.8%) and colon (40.1%)
cancer patients were more likely to report mild exercise, and leukemia (46.2%) survivors are
more likely to report moderate exercise.

Limitations
Limitations of this study include using a cross-sectional sample from a mammography
cohort. Thus, a motivated sample presenting to a clinic for mammography screening may
not generalize to the general female population. However, nationwide, over 60% of U.S.
women over age 40 present for mammography screening annually, providing a rich
opportunity for possible intervention and further assessment, in a population motivated to
have cancer screening. Additionally, information on exact age of cancer diagnosis was not
available, limiting our ability to examine our results by time since diagnosis. Recent vs. long
term survivors may differ with regard to their health behaviors. It should be noted that some
survey questions relied on recall, which might lead to differences in responses between
recent and long term survivors.

As mentioned in the Discussion, another limitation is that the women in the cancer group
were only able to be interviewed after their cancer diagnosis. It is possible that some women
might have already improved their risk behaviors from where they were before diagnosis, so
riskier health behaviors could have been observed if the women had been interviewed prior
to diagnosis. Finally, this study represents a population of Caucasian women primarily from
the Midwest region, which may present additional limitations to the ability to generalize our
findings to more diverse and underserved populations.
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Summary
With 22 million cancer survivors, it is essential for healthcare providers to understand the
health behavior needs of these patients. Additional information on behavioral risk factors
will help to determine the potential need for behavioral risk factor assessments and targeted
behavioral risk factor interventions in our country’s ever growing population of cancer
survivors. Tailored interventions have the potential to improve the QOL in cancer survivors,
as well as decrease recurrence, morbidity, and mortality. In this sample, cancer survivors
had worse health behaviors than those who had no cancer history. Cancer survivors were
more likely to be current smokers, report more weight gain, and rate their overall health as
“poor.” Of the specific cancer groups in this study, cervical cancer survivors reported the
highest frequency of current smoking, daily alcohol use, and weight gain across 5-and 10-
year periods. These results were consistent with previous population health studies and
suggest that tailored behavioral risk factor interventions would be beneficial.
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